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[0 0 0 1 1 

^^Mii. ^m^mmRV'^<7)m^1im^i^^^. ^^iz. IC (integrated clr 

cuit) ij- vmiz\^m^n^mmx-$>'DX. yiy^^mm^. ¥vt3>T-*>-9- 

^ ^}fl&14^^';. CPU (central processing unit) ^^^l^y:fit^tifz 

o 

[0 0 0 2] 

[0 0 0 3] 

-eny^tc^r^ruL. m'^MLfzm&i:m'n='yTy^x^mj±^zm^it-r^o ^ 

^ o 

[0 0 0 4] 

III 1 0 (A) {±^1 (D'iitmuzi^.^'f') y vrntm^^ o coit^^ij^^^iiii^ 
iii'e^);E)o mio (a) ti^i-j:^^-^ v^sfLim^s o (i. 4'f@<7)p 

ny^ :t~ K9 0 a~9 0 d tlJ: o-Clt^$ttTV>>|,o 
[0 0 0 5] 
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^-v: 3/ 



010 (B) -f') yi^^mtmms Ol^zm^T^tiX^p ny4 t- ^'9 0 a 

(Dmj^m^^^-tm'mm'xr^^o mio (b) t3:fev^r. 9 1 tivu 9 

3 p M V n > ( s i ) 9 5 n M V n > ( s i ) /i. 9 6 

m. 9 7limmm^m. 9 9 a:S.0^9 9 btiA 1 @£|,^-C-^)^o pMSig9 3<7) 

^Mtlti#o>-eabi9. -eor^j^til 0 2 0 cm-3fljgT'*^o nMSiii9 

5<^^Mt?{iU >"e*l9. -eo^^JSti 1 0 1 9 c m- 3^1j^T'3b'5.o 

0^ L^v^TijN -7 iy'mttm^ 8 0 imf&ir ^it(7:> p n ^*-f ;f - K 9 0 b - 9 

0 d 121 1 0 (B) l/ZTT^-tp n K9 0 a i: l^^coftit LTv^^o 

::<7)p n^5^^:f- K9 0 a-e(±. pMS iii9 3H^ML-Cv^aA lgeii9 9 a 

T&^^ry- K^T-eabl9. nMS ie9 5 t;^^L-Cv^;g>A 1 BBII9 9 b7&^^:^ V- 

[0 0 0 61 

MOS h^>v^'>5>^-e«fi!(;1-^:^Vi^^^nTv^^o, 01 l (i^2"<7)t^&»!|tc# 
^•7-->j -7 v^ruHH^ 8 0 ' ^^i-[lI£§IIl-e^^o mi 1 t^^f 4'fi(7)MO S Vy 
9 0 a ' ~ 9 0 d ' (i^ v n >X«±tcffM^tL/c-x>/N>>?.p<>' ^ 
M<^pMOS V y>i/7.^X-^^ . \^^-riXi>m—<Dm^i^LX\^^^o 
[0 0 0 7] 

^;a^<7)M0 S h yyi^^^ 9 0 a ' - 9 0 d ' (±. WflOlS^/i^^l,^;^^^: 
- K (i^Mt??jftJ^<^l^^ ic J: 0 ^ Tt: tL^t^c^^'^H # < < ^ - tJ^^T' i ^ o ^(7) 

[0 0 0 8] 

mi 2{i. p n^^^t- K9 0 a A-e^^o mi 2 <7):^m 

^^pMS i /i 9 3 <7)J^^-;i/^-/s> K^^L. ^{IjTi^'nMS i m 9 5 <Dj:-^^ 

V^m-To m 1 2 tcioV^T. pMS iS93tnMS iil95 tybm^m 
^WJZ$):h t^. ^<D^^Ul<Zit\£)Vh-( (built-in potential 
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) </> ' •/}^^CX^^^o ^<7)if h ^ >;^°x> ^ ' (i 1 . 0 5 e VflJ^-eab 

[0 0 0 9] 

1 ] 

9 - 1 5 3 6 2 8 

[0 0 10] 

-r^-rV -7 v^»iLliIS& 8 OlC(i, pMS iS9 3 ^nMS i^9 5^75-^>^^p 
n^-f :t- K9 0 a~9 0 d ^fflV>TV^/zo 

LtJi^ L ^T^)^^"^ . i 60 p n ;t - K 9 0 a - 9 0 d <7) h > > v ^ ;^ 
^ ' (i 1 . 0 5 e vmm$> . p n ^'-f ^ - K 9 0 a ~ 9 0 d <7)jllI:^|p|t;m»fL^ 

r >; y i^'mM.m^XMd^'Mmf±i<zMLr^ pnr-r^-K90a~90 
[0 0 1 1 1 

[0012] 

[0 0 13] 

pMv'; nMv'; ny^^^M^-ii:^ i:, ^n'bMiiO^-^r 
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[0014] 

®i:56-^5^>2)^-f K^fSx.. ^icOpMv'J n^^icti. y;!/-^^'^ At^^'^S 
[0 0 15] 

[0 0 16] 
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[0 0 1 7] 

-1 ^ ^ t -r ^ ^ <o -e ^ -?> o 

[0 0 18] 
[0 0 19] 

(1) mimmfm 

m 1 {i> :^^m<omm^mf<z^^^^mi^T^^4 :^ i o o<7)«^^j^^i-ipii^[ii 
tc. ^oiiy^mjE^m?!^ (vdd) Mfflv>rF;fS<^fi#^gks^^tf L/if). lE'it 

[0 0 2 0] 

5 0 i<7)7''; Z^m^m^ 5 0 tc^^f '2>¥ft=' >7-*>^t 3 <!:. -/'J vli 



aiiiE#2 003-3100667 
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^a7 0<7)ri^;i/lCF;f^<7)m7)i£^»iLi-«l<htCcto-Cil|^^|§^1-^o n^;i/T^ 
[0 0 2 1 ] 

y v^?)tLllIi^5 0{±. 12113 (A) L7t:x»fLmBE^Bi 1 3 (B) 

m tc^f J: ^ tc. ^oy; vSi;t 111^5 0 (i. 4 p n ^-Y 

K5 a ~ 5 dt:-«^$tLTV^;S,o 4 p n K 5 a ~ 5 d 

[0 0 2 2] 

^- K 5 a > 5 d -cmvt/^^l^ittL, ^ffn >7">-9- 3 <7)M^^tCiE<7)«^7j)^^Jl 

tL^o t/i. -7 v^v)fLiii£&5 0-\<7)A:fj«ffi75^^.<7)r^f^oJ#'^(^ pn 

[0 0 2 3] 

^vt^f ^T^ ^-^t 3 {i. y; -7 v^?)fL(IIlE& 5 0 o-CiE<7)W^ti^rL$tL7t:^ 
yjiLmj±^^ltT^M^^.i9^L. HI 3 (C) O 2 .•^JMT-^I- J: 9 ^v)fL 

in 1 ti^1-V d d^T-t;{i> m^L^fcv^C PU^^ffl§t4p«^'J^^^^^^$tL 
^7.10 ox-it. :7''; vmtHIJ^S 0 ¥?t:3 >7">-9- 3 . Hi^L^v^C 
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p u ^^ffUtt^ ^ ^-/j^ 1 ^ y $ tLT >6 o 

[0 0 2 4] 

[112 (A) RZf (B) (±. p ny-r:t- K5 aOttjifjJ^^i-^MiatX 1 - 
X 2 ^mifffiiairab^o ±idi L/; J: d p n :t - K 5 a ti. r 'J y v 

Kv)iLllISS5 0 ^rlt^f 'i) 4 oOp n;5^-l';t- K<^ 9 o-e^)^o IlI^L=&v> 

^(7) 3o(7)pnr^:^-K5b~5d^. p n^^ V 5 a t mU<7)mm 

[0 0 2 5] 

1112 (B) lC:j3V^T. ll{iSOI (si 1 icon on insulator) ft^. 13(ip 
M<Ov'; =f >'>";Wv-'^ArSB^BS (mT-e. pMS i G e«.hv^9) . 15fin 

a)co->';3>ii (JiHTT. nMs iii<hv^^) , 1 eitrn'^id-mm. immm 

1 9 aRZfl 9 b (±A 1 K#.^t:'*-5,o 

1 1 b ^^^It^ 1 1 h±KMm.^fifz^m^Bi^V::i>m 1 1 c t/^-^ltJlK 
^tLTV^^o CO J: 9 ;^ S O I fi^fi S I MOX (Separation by Implant Oxyg 

en) M^^im'o^t'^m^^t^zx^i'j^j&^ti^o tfz^ mi-^mmieu^ 

s o I mm. 1 1 ±<7)^i^f^^^itJ'mo V 'J =f >^ 1 1 c 7{>^^m^^l:^ ^-rff^fiK $ 

[0 0 2 6] 

Z<DSO immi 1 tCioT. p nr-f;f - K9 0 a ^'f&<7)^^;6^Jb^^tI^ 

'i) - ^ T&^^T- § . iff^^^T-v^vf ^1 0 0 io -2) ^ ^ T y y'^m±-r ^ 

:it:^^X-^^o ttz. Z(DSO immi UCioT. p n^5^-r :t- K9 0 a 
[0 0 2 7] 

pMSiGeiSlSi:. nMSiS15(i. C<7)^T-^g|e 1 6 tcio-Cffli 

titz^M(D^mi^^m I I c i^zmifhtLx^^^o m2 (b) tc^i-j:^^;^ -t^ib 

OpMSiGeSlSt, nMS i il 1 5 imyjl^XWO ^0 X dMVm^LX 
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SP^^^tMl 7(i. flJx.{iXVD (chemical vapor deposition) KX^XS 

oi^^i I ±izmfhfifzi^v ::i>mitmx$)^o ^(Dmmmmi 7<7)±m 

fiCMP (chemical mechanical polish) ^HJ: o T^Sjl:^ tiTv^^o tfz. 

cLCDmmmmi 7 iizu. pms i ce® 1 3_L<i:. nMs i n 1 5±^r?fln-r 

[0 0 2 8] 

X^^i>o 1212 (A) tc^l-i^t;. A iee*'^l 9 aii. h.-^-;i/2 1 a 

^SoT. pMSiGelilS ^^MLTV^^o ^<^A I BE^ 1 9 a (iT/- K 
^^}iLX(D'i^mi^fz-^i><DXhho tfz. AlK*ai9b{i. r3 > ^J' ^ h 4^ 
2 1 b ^iioT. ngiS i /I 1 5 <h|f$%LTv^^o >-<7)A 1 1 9 b fi:^ 

[0 0 2 9] 

02 (B) tCioV^T. pMS i G eS 1 3 (;^ttL;5,yf^M5f^-f fij^tf 
^i^~n> (B) Xh^. ^(T^i^mtl 0 2 0 ^1021 cm-^mmxhZ>o tfz 
. nMS iS 1 Stz^^n^^^ij^-r^^fi. '^iJx.tdf; > (P) "Cab i9 > ^(Om 
Jg(i 1 0 1 9~ 1 0 2 0 cm- 3^ig-e*^o ^OJi^^^pMSiGe^lSt 
nMS iSl 5C0^^-M{i. '^ix.f^n-fJJP^IS^'&Mtr-^^o 
[0 0 3 0] 

I119(i. nV^ t-Yb z<D^^VY^^r^'7^Xh^o m9 (Dl^mi3^v>M 
S i Ge^l 3 <7)J^;f;i^^"-/0 K?:^L. ^fO^^^nMS i if 1 ^(Dx.^)V^- 
K^^fo 1119 ICioV^T. E v{±'ffiSi^^^>' KOa:-TWl/^"-iiiii, Ec'i^g 

K h 7 i ;v ^ mamomum. v p (iiffimi=-^-«> k t -7 ^ ^ mii:m<7)miim. 

^ (i If ;w h ^ > > V ^i^ ^^1"o 
[0 0 3 1 ] 

1119 tw^-tcfc 9 tc, pMS i G e m ^z^if ^ y )]y ^mUE p amM^^'^y K 
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i<7)p niS^^;^-- K5 a iCiSV^T. p n^^P^cT) tf;!/ h ^ >.i^°7=- > v (bu 
ilt-in potential) ^ {i. ®^tr^$^^o 
[0.0 3 2] 

q ^=[Ec(Si)-q Vn]-[E v(SiGe)-q Vp] 
= Ec(Si)-Ev(SiGe)-q (Vn-Vp) 
= Ec(Si)-E v(Si)-q (Vn-Vp) - A E y (SiGe) 
= q ,4 P n (Si)-AE v(SiGe) 
®^tc43V^T. Ec(Si)(iv'; (Si) *SB^Bt^43lt'l)fE#^^"> KcOJ:-^-^;^ 
^'-f»1S-eab 0 , E v(SiGe)(iv'; nvr^lz-x'^-^A (SiGe) ?I^h i3 It 'S) 
flfiK^/s-> K<7)jL^.;i.^'-r|||4-e^;E>o i/::. E y (Si) S i f§B%(li3tt'5>flffiK 
Vcr>J^^^)]^^'-miiL'C'^i) ^ AEy (SiGe){±. S i G e ila^H^O v U > 

[0 0 3 3] 

^i-C% pMS i G eS 1 3<7)>f^7i3Eif^aJS^ 1 0 2 0 cm-3, nMSigl 
5 t;i3tt-^^^tJ?)tS^ 10l9cm-3i;i-;2>^, n(si)(i, mi.O 5[ 
eV]fIS-e^)^o — AEy (SiGe){±(D^T-^$tt^C: t>6^'^"b^XTv^<i>o 
AEy(SiGe) = 0. 8 4-2. 4 1 (a-5.4 3) [eV] -(D 
(D^lliSV^T. atiS i G e'R^B<7)^^^&^'C^^o mx.if. S i GerftH^at^ 
iStt-S G e ffiJ^J:t:;6^'6 0 0 . ^§i^^»^^5 . 5 0 A<^i#'^tC{i, a = 5 . 5 

0 =^(D^MtALT. 

A E y (SiGe) = 0.84-2.4 1 (5.50-5.43) 

= 0. 6 7[e V] -d)' 
AEy(SiGe)=0. 6 7[e V]. P n(Si)= 1. 0 5 [e Y]^(l)^I^ZiXX-t ;h t 

q ^ = q ^ P n (Si) - A E y (SiGe) 

= 1.05-0. 67 = 0. 38[eV] — ® ' 

EI5ap nV4^- F5 a:?5:t/9 0 a <7)mJ±-mrL#tt4-^1-J:b^ll-e^^o 



IhUW 2003-3 100667 



#fl 2003-047923 



^-v: 11/ 



9 0a' (OmL-W^xM'^-^h^o 
[0 0 3 41 

^ o 

I P=„ le q (VF-?l) /kT- 11 

•••(D 
[0 0 3 5] 

±7liL/cJ: ^ pMS i G eS 1 3 nMS i S 1 5 iiTj-ib^M^tL;?, p n 
K 5 a (7)ii-;ix h ^ >4^°x>i- -V^V fi 0 . 3 8 [ e Vj^I^-C^ '9 ^ 
M<7)p nr^:t- K9 0 aOlf;l/ ?5 ' (± 1 . 0 5 [e V]^IJS 

ic7)fca6. (D^^^^H^Pj^i^'^J: 9 t»M<7)p n^M^- K9 0 a-Cfi, S 
f^^±. jl|M:'j[p]mEEV F75^~ 1 . 0 5 [V] icit L/^B#.«^.-ejii;^fn]mvjfL I F'^'vrLtL^i^ 
hmzn\^X. :$:MOp n^'^^f - K5 a Tii V p^'^M^^^ 0 . 3 8 [V]T'I p 

[0 0 3 6] 

t^oT. HIS tl^t" J: 9 tc. p n^" -f^e-- K5 a (i, !»iy<7)p n^M^t- K 
9 0a (hit^r. ^(D\£)\^\4 y ^t' > ^ )U <l> ^ 1 /2 mTt^-t-i* - t ^^^^tri 
^<DX\ ;i|M:^|6imiEVFt-M1-'l>)ilI:^(^«v^fLl F<7)5:*>±;^^'I9 ^#-<. 

tfz^ M O S h ^ > ^ 9 0 a ' OjilI;^fp]my;t I f ^^®^X^ ^ih^:Ltii^ 

[0 0 3 7] 

I F= « (Vf-V t h) 2 -0 
Cl^-trV t h'iMOS 9 0a' <7)B|^imj±tr^;2)o ^^oT. p n ^' 

^■t- Y<Dm-)5nm%l F*i«ffit-MLTjgmM^6lJtiJi*n-r^(7)t3^tLT. M 
OS h^>>^'7.^ 9 0 a ' <7)jil:^|p]mvJtLl F'iWffi^^S^'^^ii^n'^'^o -e-;}^^9>x. 
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, ^^m<7)p n^^t- K5 a(iMOS h^^Z^Ts^ 9 0a' tit^Lfzm^X- 
[0 0 3 8] 

MoT. p n^rvf;*-- K<7)mK-«v)fL#14^Ei:#1-^^<!:75^^-t?^. pn^'-f:t- 
[0 0 3 9] 

- K 5 a ~5 d ct o T 7 y i/mMM^ 5 0 $ ^ (7)-^. ^»Sl«EE 

[0 0 4 01 

i (7)^ 1 Hifeff^STfi. p M S i G e € 1 3 ^^^^m<D p M v U n »1 ti^tft 
nMS i /i 1 5;6^':$:|§H^OnMv'; =i>^tcM)SLTV^^o tfc, p n 
:t - K 5 a ~ 5 d tS^^^^B^co ^ ^ - K ti^tlS L . SOI « 1 1 ^mi&ir ^ m 
mmi 1 h ■^^:^mM<D^m^i<D&m^ tfziimmii^MfBLX\^^:ho 
mi^r^^-^ ^ 1 0 Oi!}^:^mM<D^mi^mW:KMJZ^LX\^^^o 
[0 0 4 1 ] 

±7&Lfzp n^^ t~ y 5 a<Dmmifm^^^'X. 121 3 (A) ~l2i4 ( 

c) ^m3.Lti:^^hmm'r^o t-r. mz (a) tc^i-i^tc, 

1 a±t3v'J n>^>fl:Ml 1 b ^^LT^I^b^hv'; 1 l c ttTv^ 

^i;. LOCOS (local oxidation of si 1 icon : ^FJf^'fb^T-^T^^fi) J; 

^xmi-f^^mmx^v<D s o i s^itcm^-^s-^iii i e ^5f^^i-^o fiD^> tr 

i^ibiz. SOI'^i/^l 1 CJ^ISb^hvV =T >^ 1 1 c±tCv>J nvM'ftm^Jtm 
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HIS (B) iZTT^t^^i^. y :i- y^^y ^ t j^y^y^KX<>x^ m 

2 3T:6-'bsaiLfc#igB^HV'; 1 1 c<D^immitLx^ mi-^^m 1 6 
Lx. ms (c) iz^-txdiiz. soi^^i i±^^hm^'r^o 

[0 0 4 2] 

■^tc. 114 (A) iC^-rJ:9tC. *T-5t^® 1 6 ^5f^^L7t:t^<7)^|gHBaV'; 

>ei 1 ctc';> (p) ^-r ^>^-aAi-'i)o ^<^'; ^o^^^-v-^A^frti. -^Jx. 

{J\ n-tbih^^^-fl^^—/}H^4 0 k e V. K-Xl75n X10l4~iol5c 

m - ^mmx^^o 

^i:. BI4 (B) tc^i-i^tw. -7;!- h y^'^^-r tiio-c. pMS^B^ 

> 2 5 S O I 1 1 ±^zjf^f^ir^o -e LT. :i<DUi^7. h/N-^J^-v 2 5 
X^tCLT. m^^aiy') =i>m I 1 ct;4^'n> (B) ^ ^ ^ >r±A1-'5)o ^<^/i^" 
uy(7)4 ^^iiX^i^ii. M^if. I 7 k e V. K-X 

lxi0l5~5xi0l5cm-2 flJtT'^-^o 
[0 0 4 3] 

#ISb^b>"; =1^^ 1 1 c tcr^i^-r^-^A (Ge) ^^^>v±At-^o cior^u-x' 
->7A<7)^:t>-ftA^#{i> '^J^ti^ n-ib^^^^-)i^^-m^2 0 k e V. K- 
Xl;6n X10l4^5xiol5c m- 2flj^-e^^„ ^ cor ^V-^^ A O-T 
^>ffiA^il^c, 1/-:/;^ 2 5 *T v>^*L-Cl^*t"'i>o 

[0 0 4 41 

^tC. 1114 (C) tC^-Tctdt^^ Z<DV)i^-7^yj^^. 

>ffiA l/^^ISh^h V 3 >® 1 1 c 1 6 ±tc. V >; 3 vgMtm 1 

7 a ^m-^col¥^/-ittJi«-t'2>o -e-LT. v n ^^^<bfli 1 7 a^mmLfz 

s o I 1 1 i^z-mmmm^mLx^ ^m^mi^ '}::iymi i ci,z^:t y-mx l 

tBiiE#2 003-3100667 
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mi 7 atii^ M^i^. TEosM'e*«9. ^(Dm^nnx^i 0 0 0 Ammx- 

hho tfz. M'&.mMmtli. Mx.(J\ MfiJt 1 0 4 or. ^JlLSBt^S 0#@ 
[0 0 4 51 

m^l^8 0 0 0 A@JSit«$-ti:^o -etT. ^ <7) v >m'fkM±* CM P^JI 
m^mi i\-^'=iy^^ h.i^-;i'2 1 2.mf2 1 b (lii2#Bs) ^ffMi-'So 

[0 0 4 6] 

-e<7)f^. h^i^-;i/2 1 a25.0^"2 1 b ^ff^^LfcSPBl^ltli 1 7± 

19a;?5:y=U9b (I2I2#hs) ^fM-T-So ^tttlii^. 112 (B) tz^Lfcp 
n ^" •i' — K 5 a ^^izfe^-^ir^o 
[0 0 4 7] 

«l<^p nr^:t- K5 a (^^T O^^T'n -b;^ (i. SO I 1 l±tcf^jjK$i 
tL^'ftHcOp n r-f - K 5 b - 5 d^, CMO S h > vT. ^ , MOS^-V/^°v 

[0 0 4 81 

1^. i<^^W^S-C{i. pMff^^fflit<^^|gH°HV'; 1 1 

^^^>V±ALT. pMS i G 1 3 ^fMI-'SJ^^tCov^rmB^L^CTi^ r 

a:- 1: ^ ^ V -^^ M O C V D (metal organic CVD) IMl. {±M B E (m 

olecular beam epitaxy) S#f^m:oT, ^Olz-r^ -^z A ^#.^b°h v 'J n >^ 1 
lc±tcB^L. -eom> l^filfeMLT. pMS i G e/i 1 3 ^ff^^LT^)^ 

ttJIE#2 003-3100667 
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v>o <D^^X- ii. p n ^5^^ :t - K 5 a ~ 5 d <7) If ^ > /-Kt- > V ;U ^ ^/h 

(2) m2mmMm 

±m<Dm 1 ^Mff^i->-e(i. pMS iGeiilStnMS iHl 5 t 

G emi 3 t nMS i M 1 5co^^M(±> msjJ^^i^P^^ ti-l) <}: (i^v^o 
[0 0 4 9] 

me (A) (B) {i2^l§H^<^^2|IW^S{3>^^ P n^-f ^- KS a '(7) 

mj^m^kT^t^mmt^ x3-x4^mmmmx^^o ^^x-a^ pMSiCe 

m 1 3(DWimX\ >r(7)pMS i G 1 3 ^: nMS i S 1 5 ^^^^iir^tj-^^ 
B^-^-^o t^&oT. me (A) (B) tciJV^-C. ±^Ltzp nV^ ^- v 5 

'^:ib\ me (A) -eti. raco^gni^i*-^. ^r^^fe^M^A 1 @ef^^<7)iii^^^^ 

[0 0 5 0] 

me (A) ll^-rj:dtc. ^<^p n^^:^-- K5 a ' Xii. nMS i B 1 5 <?D 
fmamK^itV y^'mx^'O . ^OnMS igl 5<7)'; >^*<7)ft':^f|5iCpMS i 
G eg 1 3mx^fhftX\^^^o 'iJt-oX, nMS i/il5<hpas iGelll3h 
(Dm^mm'^m^ir:it'A^Xb^(7)X\ III2 tC^L/^p n :t- K5 a i: ^ 
1^ "bH^^iJ^S^^jlH^^lfiJlCi/t-t- t^i^'C^^o tfz^ Cl<^p nr^;^-- K5 a 

et)^ ErLma^<7)'^^<7)jc()zi^ ^ j: (9 — ® ^6 ^ ^ t ^-^x § >5) o 

[0 0 5 1] 

^11. pn^-f:t-K5a ' <7)$^ji:^-afel3OV^Ti5i0J1-^o 1116 (B) tr^i" 
^ l^remitMl 7 ^Ifmir^XmtXii. ±i^Lfzp nr4:t-V5 a t\s\m 
X^^h (tet. pl[SiGe/Sl3^nMSigl5 OfMfli-t ^ ^ tt-e^®^ 
-T'ij^:*- p niJ''^:t- K5 a tm^j^^o ) o ^iSF^IfeMMl 7* 

fmLfzm^. V')y^yy ^ tV^^J^y^y^tliZX^X. nMSi^ 
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^-v: 16/ 



^ o 

[0 0 5 2] 

^jcy^>^'-hm:oT. pMS i G eS 1 3 ±(Dmmmm 7RZf2 l^zu 
5 a ' ^^^$-ti:'5>o 

(3) msmm^m 

±m<Dm 1 . S 2 ^M5F^l-.-e(i. pMS iGeSl 3<i:nM.S i«l 5 t:^^h 
L-^^L^j:-^^h. ^l&H^<7)4^2*fls:-rVsXy^ 1 0 OT'ti. y v^tHll^ 5 0 
[0 0 5 3] 

07 (A) RZ/ (B) fd::$:|&HJt7)^3m«^St^'f^'l) P i n^^^-Kl 0 5 
aOti^^J^^i-^MEii:, X 5 - X 6 ^m»fMIII-t?^^o EI 7 (A) Rlf (B 
) tCioV^T. ±i£liL/;p n ^J^'-r K5 a t|B]— <7)t#^^*1-'i)SI5:&tC(i|WI— o 

1117 H^-Tct 9 >l<7)p i n ^-f :t- K 1 0 5 a "Cti. pMS i Ge«l 3 
i: nMS i ® 1 5 t<7)rB^tCi^|i6jgco i M (^ft) S i H 1 4 ^^f^tt ^^Tv^^o 
-(7)i^ijtm; oT. pSSiGe;il3<bnMSiSl5 i ^orHTe^SS-^com 
WM^^mM1r^zt:^^x^:b(7)X. mij\^<^^i^mj±^\^±^^i> ^ t:^^x^ 
-2) o 
[0 0 5 4] 

tfz. ^(7) p i n K 1 0 5 a "ey; y v^vifEllISS 5 0 ^ ^ t 

tcj:oT. v^ruHlj^ 5 0<7)it:;^|timi±lC^t1-'i>itBE^i^a6^C: 
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m 8 (A) RZJP (B) (i. p i n y-r :t- K 1 0 5 a <7)^it:^?S ^^1-®fM[lI 
-e*)>l)o >l<7)p i nV4 t~ Kl 0 5 a C0S!Jjt:^Vit^i5V^T. SO l^Ul 1 

[0 0 5 5] 

1218 (A) tCTj^i-J: ^ tz. 1 6 ^ff^l^JcLfcfl:. "7 ^ h 'J V ^'^ "7 ^ 

^ J:9^^>^'>^ b^^°^->3 1 ^SO l±l3fMi-'2>o pMS 

[0 0 5 6] 

JT*)ii"^J=-^Wl^^-;^^^#«; 4 0 k e V. V-XM^^ IXlQl^^lOlScm- 

^mmx^^o 

^ic, US (B) {ZTjiirX^ {z, y t VVy^yy ^ izx-^x, pMff^^^it 
[0 0 5 7] 

JT-^ii^-3^^w^^-7&^^*^ 1 7 k e V. K-X^^On X 1 0 1 5 ~ 5 x 1 0 
1 5 cm-2fljg-e^^o 

^ISb^bv'J 3 >ji 1 1 c Jcy~;i/-r^'^7A^-^^>r±At->g)o i(7)<>^-;i/-v^"i7 AO 
^^>y±A^#{i^ '^Jx.(i\ n'lbii-^^^-)^^'-m'j2 0 k e V. V-X^-^n 
Xl0l4~5xi0l5 cm-^m^X^^o :^<DY)^y^ J^(D^ ^y'&X 
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[0 0 5 8] 

IDS (A) Rl/ (B) tc^-t-r ^ >v±AXfItcioV^-C. pl!fI^t 

vSmb^-iir^timi::. S O I 1 1 ±tc«FHmitm 1 7 (I2I7#bs) ^^mti> 

0 -eLT, ^<0®r^^#mt::=?>i5'^ h'-i^->'i^^ff^^Lr. A 1 Kia 1 9 a 

1 9 b ^f^l^L. 1117 (B) tC^t/ip i n^-f - Kl 0 5 ^^^$-it-i>o 
[0 0 5 9] 

- <7)0 3 UMBS-efi. i M S i H 1 4 i)^^mn<0 i M V =f >^ tc^^t L> 
p i nr-f^ - K 1 0 5 a^^:^^m<DV4 VKMBLX^^^^o 

^iS. ClcOp i n ^^:t- K 1 0 5 aT'{i. i MS i H 1 4 0rtMtjLlc J: i9 
MS;^fpIOliv){LjS:6^ _t^z!i L/:: p n ;f - K 9 0 a ^Jt-^T. ^^i&T LX L t 
9o Cl<^.'S^efc#1"^^;^i^ ^<7)p i n ^M^t- - K l O 5 a tCi3V^T^>. ^211 

mfmtmmiznms imi s mm^ v y^^t l. ^h\,z^ i m s i « i 4 

y^'^-kt C<7) i MS imi 4 <7)i; >^'<7)ft^^g|5t;pMS i G eS 

1 3 "kmn^t^^^o 

[0 0 6 0] 

pMS i Ge^l 3t IMS i/il 4 60^^0^, iMS 

xm \ At nMs i n 1 b(Dm^mm^^'^'r^tii^x^^(Dx\ A^^mrtH 
m 1 1 ^##:T-v-<vr ;^ 1 0 0 om^m^TTsirmmmo 

lm2] p n ^'-^ :t - K 5 a <7)tS^fa ^^"t^BEI t HffSIHo 

lEISl p n^'^;t- K5 aOMii^Vi 1) ^^-TX^llHo 

[1114] p n^-r;^-- K5 a(0^d£:^-^ (^<7)2) ^^-TX^llHo 

[ins] pn^J^-r:t-K5a25.t;^'90a ^0«I±— m»fL#14o 
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me] p ny^:i--V5 a ' <7>«^^J^^f t KlfBHIo 

[0 71 p i n^:^:t - Kl 0 5 a <Dmj&m^7f:ir^mm tWrMmo 

ms] p i n - K 1 0 5 a <om^-^m^^i-j:nmo 

lm9] p n^-f Tf - K5 a<7)/-«> K^MTiJ^'^Ao 

[mi 0] p n^'-r^ - K9 0 a<Dmmmtmffim^7f:-rmo 

[mil] MOS h^>v^^5'9 0 a ' (7)iiffi0iJ$-7K^iai^lilo 
IH 1 2 ] p n ^"^ ^- K9 0 a K^M r ^^^'-^ 

[013] mmti<D^m.Rzf^m<D-'M'^^^irm.±mo 

1 rr^;l/r ^T-f-. 3 >t-*>-9-. 5a. 5b.5c.5d p n 

:t-K, 11 SOimm. 13 pMSiS. 14 iMSi«> 15 

Sim. 16 17. 2 7 mm^mm. i9a. i9b aik 

la. 2 1a. 2 1b h.-i^-;u. 2 3 v'jn^M^bM. 2 5. 3 1. 

3 3 i^vxh/N'^->. 5 0 :7-~'; -7 vSvrL[iis§. 7 0 i&m^e. loo 

ifi^'ftiT'V^^y^, 10 5a p i n^M^ - K 
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mm] 

^ o 

m^^m pMS i GeSl 3 ^fgpMS i GeSl Stl^^-T'SnM 
S i ii 1 5 <!: «b ^ -?) p n r-r ^ - K 5 a ^ O-C^ h o t Jt-^ 

-e r V y v^yjitiiii^ ^mm.-r -i) ^ t ct o T . ^y^mm ^ tt»{Lmi± i^z^m 
m^m] m2 
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